Abstract. The flexibility of colony organization in the red harvester ant, Pogonomyrmex barbatus, was investigated in the field in older (about 5 years) and younger (about 2 years) colonies. Perturbations affecting nest maintenance work, foraging and patrolling were made singly and in various combinations. In both younger and older colonies, events that directly affected only one activity caused changes in the numbers of ants engaged in other activities. An increase in patrolling early in the activity period caused foraging to decrease later on. Combined perturbations show that in both younger and older colonies, all three activities were linked by complex, synergistic interactions: the response to a perturbation affecting one activity itself varied, depending on the states of the other activities. The results suggest a more strongly homeostatic response to perturbations in older colonies than in younger ones: older colonies appeared to respond more consistently to single perturbations, and to decrease foraging less in combined perturbations, than did younger ones. Individual workers live only about a year. Thus similarities and differences in the flexibilities of colonies 3 or more years apart are organizational rather than a result of the accumulated experience of particular individuals. Ontogenetic changes in a colony's response to environmental stress may be ecologically important.
The harvester ant, Pogonomyrmex barbatus, lives in desert communities containing many other species of harvester ants, as well as rodents, all of which eat the seeds of annual plants. Food is a limiting resource for various species competing, in the ecological sense, in many subtle ways (Davidson 1985) . The social behaviour underlying the ecological structure of desert communities is poorly understood. From the perspective of an ant colony, the ecologically relevant social behaviour is the colony's response to environmental events. How do changes in food supply, intrusions by other ants, alterations to nest structure caused by wind, rain and other animals, all affect colony behaviour?
In the daily round of a harvester ant colony, various tasks are performed outside the nest by groups of ants. Such tasks include foraging, patrolling, nest maintenance work and the sorting and upkeep of the colony's midden, which is comprised of piles of seed husks and a layer of pebbles covering the mound. The daily round, consisting of temporal and spatial patterns in these activities, is the manifestation of the colony's dayto-day interaction with its environment. On some days, for example, nest maintenance activity prevails, while on others, most ants active outside the nest are foraging. The dynamics of the daily round are the rules for how it changes as the colony's environment changes.
The present study continues an investigation of the dynamics of the daily round. In a previous study (Gordon 1986) , I found that separate perturbations affecting the temporal patterns in either nest maintenance or foraging each caused changes in the temporal patterns of other activities. Perturbations affecting nest maintenance and foraging simultaneously, led to a synergistic or non-additive effect. That is, combined perturbations showed a complex interaction between the two activities. Colony response to a perturbation of nest maintenance depended on the state of foraging, and vice versa.
The present study extends this work in two ways, posing the following questions.
(1) How does patrolling affect the dynamics of the numbers engaged in different tasks? Patrollers monitor the colony environment near the mound, and probably along the foraging trails as well. They react to novelty, disturbance and new food sources. Most patrolling is done early in the morning activity period, when neighbouring, less heat-
